General Information
All reagents were purchased from Sigma-Aldrich, Fisher-Acros, Oakwood Chemical, or AlfaAesar. The following reaction solvents were distilled prior to use: DCM and Toluene from CaH2, and Et2O and THF from Na/Benzophenone. TLC analysis was run using glass-backed Thin-Layer Silica Gel Chromatography Plates (Silicycle) (60 A , 250 μm thickness, F-254 indicator). All solvent systems are given as volume: volume ratios. Flash chromatography was performed using 230-400 mesh, 60 A pore diameter silica gel (Silicyc le). 1 H, and 13 C NMR spectra were recorded at room temperature on a Bruker AV-500 spectrometer, using a CRYO probe or 400 MHz Bruker equipped with a 5mm QNP probe. Chemical shifts (δ values) are reported in parts per million, and are referenced to the deuterated residual solvent peak (7.26 ppm). Data are reported as: δ value (multiplicity, J-value, integration, where s=singlet, d=doublet, t=triplet, q=quartet, p=quintet, h=hextet, g=heptet, br=broad, and m=multiplet).
X-ray Crystal Structure Data
Single crystals of 48 were coated with a trace of mineral oil and transferred to the goniometer head of a Bruker Quest diffractometer with kappa geometry, an I-μ-S microsource X-ray tube, laterally graded multilayer (Goebel) mirror single crystal for monochromatization, a Photon2 CMOS area detector and an Oxford Cryosystems low temperature device. Examination and data collection were performed with Cu Ka radiation (λ = 1.54178 Å) at 100 K. Data were collected, reflections were indexed and processed, and the files scaled and corrected for absorption using APEX3. The space groups were assigned S 3 and the structures were solved by direct methods using XPREP within the SHELXTL suite of programs and refined by full matrix least squares against F 2 with all reflections using Shelxl2016 using the graphical interface Shelxle. If not specified otherwise H atoms attached to carbon and nitrogen atoms and hydroxyl hydrogens were positioned geometrically and constrained to ride on their parent atoms, with carbon hydrogen bond distances of 0.95 Å for and aromatic C-H, 1.00, 0.99 and 0.98 Å for aliphatic C-H, CH2 and CH3 moieties, respectively. Methyl H atoms were allowed to rotate but not to tip to best fit the experimental electron density. Uiso(H) values were set to a multiple of Ueq(C) with 1.5 for CH3, and 1. Refine_special_details: The 2-vinyl substituent is disordered by a 180 degree rotation with CH2 and CH3 groups of the two moieties occupying nearly identical positions. The two moieties were restrained to have similar geometries, the ADPs of all disordered atoms were restrained to be close to isotropic, and the ADPs of C14A, C14B, C15A and C16B as well as C15B and C16A were constrained to be identical. Subject to these conditions the occupancy ratio refined to 0.55(4) to 0.45(4).
This material is based upon work supported by the National Science Foundation through the Major Research Instrumentation Program under Grant No. CHE 1625543. (Funding for the single crystal X-ray diffractometer).
Experimental Details for Compounds 34 and 44
To a 500 mL RBF, oven dried and under Ar, with stirbar and 10.0 mL (99.0 mmol, 1.0 equiv) of 3-methyl-3-butene-1-ol (51) in 33 mL of dry methylene chloride (3M) at 0 C was added 31.2 g of triphenylphosphine (119 mmol, 1.2 equiv). Then, 21.1 g of NBS (119 mmol, 1.2 equiv) was added portion-wise as this reaction is extremely exothermic. After stirring for 12hrs and allowing the reaction to slowly warm to room temperature, the methylene chloride was removed in vacuo. Next, 250 mL of hexanes was added to the flask and allowed to stir for 15 min. Then, the solution was filtered through a pad of silica gel to remove the white solids, when the resulting filtrate was then concentrated. Finally, the crude mixture was then distilled at 115 C to give 4.15 g of 52 (29% yield) as a clear, colorless oil. All spectra were in accordance with known literature values. 1
S 7
A 50 mL RBF containing 1.32 g of activated magnesium (54.3 mmol, 4.0 equiv) was flame dried under reduced pressure for 10 min with vigorous stirring. The flask was then purged with Ar, equipped with a reflux condenser, and charged with 12.6 mL of dry THF (1M). Then, 1 mL of DIBAL 2 (1.00 mmol, 1M, 0.07 equiv) was added to the solution and stirring began (bubbles were visible from the magnesium surface). After 10 minutes the stirring was stopped and 2.0 g of neat 52 (13.6 mmol, 1 equiv) was added directly onto the surface of the activated magnesium (the needle tip was submerged in the THF for the addition process). Bubbles were generated at the surface of the magnesium, upon which a 1 mL wash of 52 in dry THF was added so as to not disturb the reaction solution. Once the addition was complete, slow stirring of the Grignard solution commenced for 10 min, after which the stirring was increased to a vigorous rate and the solution was kept at a reflux for 20 min (the solution darkened to become light brown). After refluxing for 20 min, the stirring was stopped and the reaction mixture was allowed to cool slightly until refluxing had stopped. The Grignard solution was then cannulated to a solution of 2.3 mL acetaldehyde (40.8 mmol, 3 equiv.) in 13.6 mL THF (1M) at 0 C with stirring in a 100 mL oven dried RBF under Ar. Once the addition was complete, the reaction solution was allowed to stir for an additional 12 hrs and was slowly warmed to room temperature. Then, the reaction was quenched with H2O and extracted 3x with EtOAc. The combined organic layers were then dried over Na2SO4 and subsequently concentrated. The crude mixture was To a 250 mL oven dried RBF, under Ar, with stir bar containing 5.11 g of 53 (44.5 mmol, 1.0 equiv) 3 , 17.5 g of triphenylphosphine (66.8 mmol, 1.5 equiv) and 18.5 mL THF (3M) at -10 C was added 11.9 g of NBS (66.8 mmol, 1.5 equiv) portion-wise as this reaction is extremely exothermic. After stirring for 3 hrs, the methylene chloride was removed in vacuo. Next, 150 mL of hexanes was added to the flask and allowed to stir for 15 min. Then, the solution was filtered through a pad of silica gel to remove the white solids, afterwhich the resulting filtrate was then concentrated. Finally, the crude mixture was then distilled at 85 C to yield 3. To an oven dried 100 mL RBF with stirbar, under Ar, containing 1.40 g of bromide 54
(7.91 mmol, 1.0 equiv) and 39.5 mL THF (.2M) at -78 C was added 9.8 mL of t-BuLi (16.6 mmol, 1.7 M, 2.1 equiv) dropwise yielding a clear, yellow solution. After 1 hr of stirring at -78 C, 0.89 mL of acetaldehyde (15.8 mmol, 2.0 equiv) was added to the reaction mixture.
After an additional 1 hr of stirring, the reaction was quenched with H2O at -78 C and allowed to warm to room temperature. The reaction mixture was then transferred to a separatory funnel and the aqueous layer was extracted 2x with EtOAc. The organic layers were combined, dried over Na2SO4, concentrated and purified via column chromatography 
